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SUMMARY 

Contact precautions are a traditional strategy to prevent transmission of methicillin-resistant Staphylococcus aureus 
(MRSA). Chlorhexidine bathing is increasingly used to decrease MRSA burden and transmission in intensive care units 
(ICUs). We sought to evaluate a hospital policy change from routine contact precautions for MRSA compared with 
universal chlorhexidine bathing, without contact precautions. We measured new MRSA acquisition in ICU patients and 
surveyed for MRSA environmental contamination in common areas and non-MRSA patient rooms before and after the 
policy change. During the baseline and chlorhexidine bathing periods, the number of patients (453 vs. 417), ICU days 
(1999 vs. 1703) and MRSA days/1000 ICU days (109 vs. 102) were similar. MRSA acquisition (2/453 vs. 2/457, P = 
zero·93) and environmental MRSA contamination (9/474 vs. 7/500, P = zero·53) were not significantly different 
between times. There were 58% fewer contact precaution days in the ICU during the chlorhexidine    period (241/1993 
vs. 102/1730, P < 0·01). We found no evidence that discontinuation of contact precautions for patients with MRSA in 
conjunction with adoption  of daily chlorhexidine bathing  in ICUs is associated with increased MRSA acquisition 
among ICU patients or increased MRSA contamination of ICU fomites. Although underpowered, our findings suggest 
this strategy, which has the potential to reduce costs and improve patient safety, should be assessed in similar but larger 
studies. 
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INTRODUCTION  

The use of contact precautions for patients with methicillin-resistant Staphylococcus aureus (MRSA) 
colonisation or infection is considered standard practice in most hospitals in the United States.  The Centers 
for Disease Control and Prevention, the Infectious Disease Society of America, and the Society for Healthcare 
Epidemiology all recommend contact precautions for patients with MRSA [1–3]. Despite its widespread use, 
the evidence for the effectiveness of contact precautions for prevention of MRSA infections in non-outbreak 
settings is limited [4]. A randomized trial found that active surveillance for MRSA increased contact 
precautions usage, but had no impact on MRSA transmission [5]. 

 
Contact precautions have limitations. While there are conflicting estimates for the  unintended  impact of contact 

precautions [6], such measures have been associated with fewer healthcare worker visits, lower patient satisfaction, and more 
preventable adverse events including falls, decubitus ulcers and hypoglycaemia [7–9]. Implementation of contact precautions 
is labour and cost-intensive [4]. 

Contact precautions theoretically prevent infection by limiting the opportunity for MRSA acquisition by other patients. 
MRSA-infected patients are known to contaminate the hospital environment, serving as a source of potential transmission to 
healthcare workers, visitors, and other patients [10]. However, recent data using whole genome sequencing suggest that only 
20% of MRSA acquisitions in the intensive care unit (ICU) can be attributed to patient-to-patient transmission [11]. 

Another means to prevent MRSA acquisition is daily chlorhexidine bathing. Large randomised trials of universal 
chlorhexidine bathing in ICUs support the effectiveness of universal chlorhexidine combined with contact precautions in the 
prevention of MRSA acquisition and hospital acquired infections [12–14]. Universal chlorhexidine-based body 
decolonisation has an advantage over contact precautions in that chlorhexidine reduces total body burden of MRSA carriers 
and has a prolonged antiseptic effect that protects non-carries from MRSA acquisition [15]. 

Multiple medical centres have discontinued MRSA contact precautions after chlorhexidine bathing has been introduced, 
but little published data exist on this strategy. Our current investigation was designed to evaluate a change in hospital policy 
of discontinuing contact precautions in the presence of universal chlorhexidine bathing. 

 

METHODS  

We evaluated the impact of a hospital policy to discontinue  contact  precautions  for  MRSA  after  the introduction of 
universal chlorhexidine bathing in terms of environmental contamination and patient acquisition of MRSA over a 6-month 
period. We performed our study at Torrance Memorial Medical Center, a 377-bed community hospital located in Torrance, 
California. Chlorhexidine bathing for hospitalised patients had not been used in the hospital prior to the intervention, except 
as routine preoperative preparation. The hospital includes three ICUs: 22-bed Medical-Surgical unit (MICU), eight-bed Burn 
ICU (BICU), and eight-bed Cardiac ICU (CICU).  The average nursing-to-patient ratio in the ICU was 2 to 1. All patients 
are treated in single rooms. The study was conducted as a quality improvement investigation and was designated as an 
exempt quality improvement project by the Torrance Memorial Medical Center Institutional Review Board. 

 

Patient surveillance and contact precautions 

By California state legislative mandate, all patients admitted to an ICU must undergo admission surveillance for MRSA. 
Surveillance is conducted within 24 h of admission or transfer, typically within 8 h.  The nares is the only body site tested 
for MRSA. Clinical cultures are collected as a matter of routine care. Torrance Memorial Medical Center also conducts 
MRSA surveillance for all patients discharged from the ICU. Surveillance swabs are collected by the ICU nursing staff and 
undergo PCR-based testing for MRSA (Cepheid, GeneXpert, Sunnyvale, CA). 

Contact precautions consist of donning gowns and gloves. There are no anterooms for donning gowns and gloves. Staff are 
instructed to don gown and gloves in the hall prior to entering patient rooms. Hand hygiene is also required before and after 
patient contact. Alcohol-based hand gels may be used for hand hygiene with the exception of cases of Clostridium difficile where 
soap and water is specified. During the baseline period, hospital policy dictated that patients were placed in contact precautions 
for either (1) MRSA or (2) ‘Enteric pathogens’, defined as C. difficile, vancomycin-resistant Enterococcus faecium (VRE), 
carbapenem-resistant Enterobacteriaceae, carbapenem-resistant Pseudomonas spp., and carbapenem-resistant Acinetobacter spp. 

 

Intervention 

Traditionally, all ICU patients received routine daily bed baths with non-medicated soap and water as directed   by   



  

hospital   policy.   The   routine bathing period occurred during February and March. During the chlorhexidine period, all 
patients were bathed daily with 4% chlorhexidine gluconate from the neck down. Nurses were instructed on chlorhexidine 
bathing for 8 weeks prior to initiation of chlorhexidine during April and May. During the chlorhexidine period during June 
and July, hospital policy was modified to no longer require that patients with MRSA colonisation or infection have to be 
placed in contact precautions. 

 

Infection surveillance and patient outcome evaluation 

The Torrance Memorial Medical Center Department of Infection Control maintains a programme of infection surveillance 
for all ICU patients. MRSA surveillance is conducted on admission and discharge using nares swabs. MRSA acquisition is 
defined when non-MRSA carriers, negative surveillance screen and no clinical cultures for MRSA within the first 72 h, are 
subsequently found to carry MRSA on discharge surveillance or clinical cultures collected >72 h after ICU admission. 

All ICU patients are monitored for acquisition of nosocomial infection using current National Healthcare Safety Network 
guidelines [16]. In addition, medical records for all cases of ICU mortality were reviewed by an investigator (J.A.M.) to assess 
death associated with sepsis or documented infection. Nursing hand hygiene compliance is measured in the largest ICU 
(MICU) on a monthly basis with covert observations (‘secret-shoppers’). Data on ICU mortality and infectious outcomes of 
ICU stay were also collected. 

 

Environmental cleaning and surveillance 

Hospital policy requires the Environmental Services department at Torrance Memorial Medical Center to clean every 
occupied room and common work surface in the ICU every day with a quaternary ammonium chloride compound (Ecolabs, 
St. Paul, MN). Routine cleaning starts in the morning and continues during the regular workday. In addition to routine 
cleaning, Environmental Services can be called for specific cleaning needs. The effectiveness of environmental cleaning is 
routinely monitored with adenosine tri-phosphate luminescence to measure organic matter on environmental surfaces (3M 
Clean-Trace Hygiene Management System, St. Paul, MN). Routine cleaning by Environmental Services does not include 
patient care items, including IV poles, ICU monitor   wires.  Patient care items are cleaned by nursing staff at the start of the 
regular workday. 

Environmental surveillance culturing was conducted in each ICU three times per week for 8 weeks prior to policy change 
and 8 weeks after policy change. Surveillance was conducted in the morning prior to routine cleaning. High-touch common 
workspace and patient room surfaces were prospectively defined prior to start of the study based on routine workflow habits 
of physicians, nurses, and other hospital staff. The common high-touch workspace surfaces included five workspace 
counters frequently used for documentation (three MICU, one  BICU,  one CICU) and 15 high-use  computer  keyboards 
(nine MICU, three BICU, three CICU). The hightouch patient room surfaces tested in our study included the bedrails, vitals 
monitor, intravenous pumps and the bedside table based on evidence from the literature [17]. We performed in-room 
surveillance for non-MRSA patient rooms, i.e. negative admission surveillance and no positive clinical cultures to date. 
Whenever possible, rooms were chosen with a nurse who was also seeing an MRSA colonised or infected patient. If a 
shared nurse could not be identified, rooms adjacent to an MRSA carrier were chosen. Ten non-MRSA patient rooms were 
sampled on each sampling day. 

After collection, the environmental samples were transported promptly to a research  laboratory  and placed in a Stomacher  
(Seward,  Worthing,  West Sussex,  UK)  to  homogenise  samples.  The   sample was then enriched in trypticase soy broth with 
7% sodium chloride (BD, East Rutherford, NJ) and incubated overnight at 37 °C. The culture broth was plated onto BBL 
CHROMagar MRSA media (BD, East Rutherford, NJ) and incubated for 24 h at 37 °C.  Positive isolates were confirmed as S. 
aureus by positive catalase and Staphaurex tests (Remel, Lenexa, Kansas). 

 

Data analyses 

The study duration was defined based on the time available to conduct the study prior to the planned change in hospital policy. 
Infection and colonisation data were collected for 3 months prior to the policy change and 3 months following the policy 
change. Further data collection was not possible as ICU services were moved to a new hospital tower. Data were analysed 

using SAS (ver. 9.3; SAS Institute, Cary, NC). The χ2 tests and t-tests were performed as appropriate and 



  

associated P values calculated to assess factors associated with each time period. The 95% confidence limits were 
calculated for the environmental contamination and the difference in contamination for each time period. All variables 
were considered significant at the α = 0·05 level. 

 

RESULTS 

During the period where contact precautions were applied to MRSA carriers, 453 patients were admitted to ICU and 
spent a total of 1993 patient days in ICU. During the chlorhexidine period where contact precautions were stopped for 
MRSA, 417 patients were admitted and spent a total of 1730 patient days in the ICU. There were no adverse events 
noted with the use of chlorhexidine during the chlorhexidine period. Nursing hand hygiene compliance was 94% 
during  the baseline period and 86% during the chlorhexidine period but hand hygiene of doctors and non-nursing staff 
was not available. The effectiveness of environmental cleaning as routinely monitored with adenosine tri-phosphate was 
84% in CICU, 95% in MICU, and 93% in BICU, and did not differ during the baseline and chlorhexidine periods. 

The number of patients with MRSA on their admission screen was similar in the two periods (6·3% vs. 6·0%, P = 0·86) 
as were the number of patients with a history of MRSA (8·0% vs. 8·6%, P = 0·71), admission clinical culture with MRSA 
(1·8% vs. 1·7%, P = 0·92) and the number of MRSA patient days/1000  ICU  patient days was similar (109 vs. 102, P = 
0·57). 

Thirty-one patients with MRSA colonisation who would have been placed in contact precautions were not placed in 
isolation during the chlorhexidine only period. There were 58% fewer contact precaution days during the chlorhexidine 
period compared with the baseline period (241/1993 vs. 102/1730, P < 0·01). The number of contact precaution days 
for MRSA  was lower during the chlorhexidine period (218/1993 vs. 0/1730, P < 0·01), and there was a statistically 
significant increase in enteric pathogen-associated isolation days (23/1993 vs. 102/1736, P < 0·01). 

There were 9/474 (1·9%) positive MRSA environmental cultures in the contact precautions period (three adjacent 
rooms, six common areas) and 7/500 (1·4%) MRSA contamination events in the chlorhexidine period (two adjacent 
rooms, five common areas P = 0·53). The difference in MRSA environmental contamination between the 
chlorhexidine and contact precautions periods was −0·5%, (95% C.I.  =  −2·3 to 1·3%). There were two MRSA 
acquisition events in the contact precaution and two MRSA acquisition events in the chlorhexidine period (0·4% vs. 
0·5%,   P = 0·93). 

ICU mortality was higher in the contact precautions period than the chlorhexidine period (11·5% vs. 6·5%, P = 
0·01). There was a non-significant trend towards higher infection/sepsis-associated  mortality in the contact  
precautions  period  (2·4%  vs. 1·7%, P = 0·12). Further details of patient outcomes are provided in Table 1. 

 

DISCUSSION  

We evaluated a single centre hospital policy change that consisted of discontinuing contact precautions after the 
initiation of universal chlorhexidine bathing. This community hospital was notable for high rates of compliance with 
hand hygiene and environmental cleaning. We found no evidence for a difference in environmental contamination 
with MRSA in the chlorhexidine period when contact precautions were discontinued compared with the  baseline  
period when MRSA carriers were placed in isolation. The number of MRSA acquisition events was also similar. The 
results from our investigation should not be considered definitive based on our small sample size, limited study 
duration, study design, and single centre design. However, our findings highlight important considerations for 
hospitals considering a similar policy change and highlight the need for large scale properly conducted clinical trials. 

Indeed, our results demonstrate that the discontinuation of contact precautions during the chlorhexidine period was 
associated with a large reduction in contact precaution days. This reduction and the associated costs to the medical 
centre represents an important financial benefit to hospitals if the approach described above can be established to be 
safe for ICU patients [4]. 

It is plausible that chlorhexidine bathing may be effective enough to allow for discontinuation of contact precautions 
as chlorhexidine bathing may decrease MRSA bioburden on ICUs patients, which, in turn, decreases the likelihood of 
MRSA transmission and environmental contamination [12–14]. Our results are encouraging that chlorhexidine 
bathing may indeed  be effective enough to obviate the need for contact precautions. 

Our study was limited in duration based on a relatively quick decision to change hospital policy and an  
 
 
 
 



  

Table 1. ICU characteristics during contact precautions compared with universal chlorhexidine 
 

 

 
 

Admission characteristics and MRSA colonisation pressure 

Contact precautions 
N = 453 (%) 

Universal CHG 
N = 417 (%) P Value 

Admission screen MRSA+ 26 (6·3) 24 (6·0) 0·86 
History of MRSA 36 (8·0) 36 (8·6) 0·71 
MRSA+ clinical culture at admission 8 (1·8) 7 (1·7) 0·92 
ICU patient days 1993 1730 
Average ICU length of stay, mean ± S.D., median, (range) 4·4 days ± 5·4 days, 

3·0, (1·0–47) 
4·15 days ± 3·8 days, 
3·0, (1·0–38) 

0·43 

MRSA patient days 218 178 0·52 
Contact precaution days 241 102 <0·01 
Enteric pathogen (VRE, C. diff) contact precaution days 23 102 <0·01 
MRSA contact precaution days 218 0 <0·01 
MRSA patient days/1000 ICU patient days 109 102 0·57 
Patients admitted with community onset bloodstream infections 17 (3·7) 15 (2·6) 0·35 

MRSA surveillance and environmental  contamination 
Environmental contamination 
Adjacent patient room 
Common areas 

Outcomes of ICU stay 

9/474 (1·9) 
3 (1·3) 
6 (2·5) 

7/500 (1·4) 
2 (0·8) 
5 (2·0) 

0·53 
0·59 
0·69 

MRSA acquisition 2 (0·4) 2 (0·5) 0·93 
Death 52 (11·5) 27 (6·5) 0·01 

Infection/sepsis-associated  deaths 25 (5·5) 14 (3·3) 0·12* 
Sepsis-associated deaths (LOS > 72) 11 (2·4) 7 (1·7) 0·43* 

Nosocomial infections 11 (2·4) 6 (1·4) 0·29 
Nosocomial CLA-BSI 1 (0·2) 1 (0·2) 0·95 
Nosocomial BSI 5 (1·1) 2 (0·5) 0·30 
Nosocomial UTI 4 (0·8) 3 (0·7) 0·79 
Nosocomial VAP 1 (0·2) 0 0·30 

* Values were calculated in a post-hoc analysis after an unexpected difference in mortality was noted in the primary analysis. 
CHG, chlorhexidine; MRSA, methicillin-resistant Staphylococcus aureus; ICU, intensive care unit; S.D., standard deviation; 
VRE, vancomycin-resistant Enterococcus spp.; C. diff, Clostridium difficile; LOS, length of stay; CLA-BSI, central 
lineassociated bloodstream infection; BSI, bloodstream infection; UTI, urinary tract infection; VAP, ventilator-associated 
pneumonia. 

 
impending move of all ICUs to a new hospital tower. This limitation means that our findings are subject to 
seasonal and natural variation in MRSA and other infections [18, 19], and some evidence of this was evident. The 
number of contact precaution days dropped by only 139 days, due to an increase in the number of enteric 
pathogen-associated contact precaution days. Enteric  pathogen  colonisation  status (e.g.,  VRE and 
C. difficile) is tracked independently from MRSA colonisation status at this centre. While it is possible that 
widespread use of chlorhexidine may have induced a rise in VRE and C. difficile, this phenomenon has not been 
seen in the larger clinical trials of daily chlorhexidine bathing [12–14]. We suspect our observation is a chance 
occurrence related to differences in admitted patients and perhaps patterns of antibiotic use. 

Similarly, mortality was lower in the chlorhexidine period than the contact precautions period (6·5% vs. 
11·5%, P = 0·01). We also saw trends towards improved outcomes from all sepsis/infection-related deaths and 
sepsis/infection-related deaths >72 h after ICU admission. While it is possible that chlorhexidine bathing 
improved infection-related outcomes, this does not seem likely in such a small and uncontrolled clinical 
observation. More likely the differences in mortality and infection-related outcomes were the result of random 
chance, differences in severity of illness, and/or the patient mix admitted to the ICU in each time period. To  
better  understand  the  impact of chlorhexidine bathing on VRE, C. difficile, mortality and infection-related 
outcomes, a larger trial with a longer observation period is needed. 

 

Our study was further limited by being conducted  in a single medical centre. Notably, the study centre 
had high levels of hand hygiene compliance, and relatively compliant effective environmental services, as 
measured by objective surveillance. Furthermore, there were only two MRSA acquisitions in the baseline period, 
suggesting that MRSA transmission was not a significant problem at this institution. Future investigations should 
be multicentre-based investigations, ideally in facilities with a higher burden of MRSA transmission to measure 



 

 

the effects of this policy change. 
We highlight that the use of environmental contamination as an outcome variable is relatively novel and 

may provide a more sensitive indicator for the need for contact precautions in the healthcare setting. Future 
research and larger trials should consider measuring environmental contamination which likely plays an important 
role in pathogen transmission in the hospital setting [10, 17, 20]. 

In summary, the initiation of contact  precautions for patients with MRSA carriage is widely 
recommended [1–3]. However, in an era of increasing use of chlorhexidine as part of routine daily skin cleaning, 
the need for contact precautions for patients with MRSA may not be compelling or data driven. Findings from our 
study suggest that contact precautions might be safely discontinued in a context of universal chlorhexidine 
bathing. However, prior to advocating for widespread policy change in hospitals nationwide or worldwide, more 
comprehensive and multisite investigations, ideally done in a randomised fashion,  are needed. 

 

SUPPLEMENTARY MATERIAL  

The supplementary material for this article can be found   at https://doi.org/10.1017/S0950268817001121 
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